When assessing future pecuniary loss in personal injury litigation, courts often award a lump sum amount to compensate the plaintiff for future loss of earnings and to cover future expenses. The discount rate is essential to the actuarial calculation of the award. It is the rate of interest the claimant can be expected to achieve on the lump sum before it is used up. Conventionally, the Hong Kong Courts followed the United Kingdom authorities in many judicial decisions. The Lord Chancellor has recently set the discount rate at 2.5 per cent per annum. However, the Lord Chancellor's decision was based on the economic conditions of the United Kingdom, not of Hong Kong. This paper examines, both theoretically and empirically, the proper discount rate in the context of Hong Kong's local circumstances. We conclude that a rate of 3.5 per cent per annum is more appropriate for Hong Kong.
Introduction
When assessing future pecuniary loss in personal injury litigation, courts often use the multiplicand/multiplier approach. The objective is to calculate a lump sum amount to compensate the plaintiff for future loss of earnings, the loss of pension rights, and to cover future expenses. The lump sum is computed as the product of a multiplicand and a multiplier. The multiplicand 1 is established by evidence put before the judge, who then has to decide an appropriate multiplier. The multiplier is used to discount the future pecuniary values into a present-day lump sum amount.
Multipliers have played a central role in the determination of damages in personal injury litigation. In the United Kingdom, for many years, the multiplier figure was difficult to determine on any scientific or national basis. In 1984 the first edition of the Odgen Tables 2 was published. The tables provide multipliers which are computed using actuarial principles.
The Ogden Tables initially had no legal authority. Although they have been widely used by judges at first instance since 1984, they have only recently received formal recognition. Under the Civil Evidence Act 1995, the actuarial tables (together with explanatory notes) for use in personal injury and fatal accident cases, issued from time to time by the Government Actuary's Department, are admissible in evidence for the purpose of assessing, in an action for personal injury, the sum to be awarded as general damages for future pecuniary loss. In July 1998, the House of Lords made an innovative decision in Wells v. Wells. 3 It approved actuarial evidence as the primary method of assessing future pecuniary loss, rather than a mere check. The Ogden Tables should be regarded as a starting point for the selection of the appropriate multipliers in the United Kingdom.
The use of the Ogden Tables in Wells v. Wells has itself provoked some debate about exactly which tables to use and how to choose the discount rate. 4 Tables 1-18 of the fourth  edition of the Ogden Tables 5 reflect past mortality rates, whilst Tables 19-36 reflect the government actuary's future mortality projections. The decision in Worrall v. Powergen plc 6 represented a landmark in the choice of mortality assumptions. It is now common ground in the United Kingdom that the projected mortality tables should be used.
An important factor in determining multipliers is the net rate of return the claimant might expect to receive from a reasonably prudent investment of the lump sum. Until around five years ago, the rate used in the United Kingdom varied between 4% and 5% (per annum), which assumed the investment would be in a portfolio of equities and gilts. 7 However, in the 1998 House of Lords decision in Wells v. Wells, 8 their Lordships ruled that equities and gilts were an inappropriate yardstick and that a lower-risk investment vehicle such as Index-Linked Government Stock (ILGS), which at that time could be expected to earn 3% per annum (after tax and inflation), should be used to fix the discount rate. The House of Lords went on to lay down a guideline rate of return of 3% to be applied in other actions, unless there was a substantial change in the economic environment, until a rate was prescribed under section 1 of the Damages Act 1996 by the Lord Chancellor. Since the House of Lords' decision in 1998, the net (after tax and inflation) return on ILGS has fallen significantly. The average net rate of return on ILGS was 1.64% per annum for the two-year period 1999-2000. 9 change in the average redemption yield on ILGS, the Lord Chancellor set a discount rate of 2.5% per annum. Following the announcement of the decision, questions were raised in public as to the correctness of the 2.5% rate. 10 The Lord Chancellor later re-confirmed the 2.5% rate and supporting reasons were released. 11 It is expected that the fixed discount rate of 2.5% per annum will be used in all settlements 'for the foreseeable future'. This element of certainty should avoid the deliberate delaying of settlements by claimants which was observed whilst Wells v. Wells was in progress through the courts in the United Kingdom.
To illustrate the steps of calculating the multiplier in a personal injury case using the Ogden Tables (fourth edition), a hypothetical example is employed. 12 The plaintiff is a female, aged 28. She lives in London and is an experienced English teacher who was working in a public secondary school on an annual salary of £25 000 net of tax. As a result of her injuries, she has lost her job. The task of estimating her loss of earnings to retirement age of 60 is to be undertaken as follows: 
The Hong Kong situation
Hong Kong was a British colony for more than 150 years . Conventionally, the Hong Kong Courts followed the UK authorities in choosing multipliers. Most judges select the multipliers by reference to a spread of multipliers in comparable UK and Hong Kong cases. This conventional approach was first challenged in the Hong Kong Court of First Instance in 1995, in Chan Pui Ki (an infant) v. Leung On. 13 This case is a milestone in personal injury litigation in Hong Kong. 14 Prior to this, there were no Hong Kong cases which led to expert evidence given by actuaries, and economists canvassed the appropriateness of conventional discount rates and conventional multipliers in Hong Kong. In the Court of First Instance, the trial judge abandoned the conventional method of choosing multipliers and admitted actuarial evidence to calculate the appropriate multiplier. The case went to the Court of Appeal in 1996. 15 The appeal was regarded by the legal profession in Hong Kong as a test case for challenging the conventional approach to the assessment of damages for future loss of earnings. The Chief Justice at that time specially convened a five-person court to hear the case. The Court of Appeal ruled that the conventional approach for selecting the multipliers should be restored. It also discouraged any further use of expert evidence given by economists and actuaries in Hong Kong personal injury litigation.
Two years after the Hong Kong Court of Appeal judgement, the House of Lords decided Wells v. Wells. It approved actuarial evidence as the primary method of assessing future pecuniary loss. Although in theory judicial decisions in the United Kingdom may no longer be binding on the Hong Kong Courts after the change of sovereignty in 1997, these decisions are still highly persuasive. It is anticipated that the conventional approach to choosing multipliers in Hong Kong will be hotly contested again, probably before the Hong Kong Court of Final Appeal. 16 Even if the Hong Kong Courts were to follow the Wells v Wells decision, it would not be practical for Hong Kong to simply adopt the Ogden Tables, as they were constructed in the light of circumstances in the United Kingdom, not those in Hong Kong. For example, Fig. 1 compares the population mortality experience between Hong Kong and England. 17 The graph plots the ratios of mortality expressed as percentages of English rates to Hong Kong rates. It shows that Hong Kong enjoys a more favourable mortality pattern (except for a few ages) as compared to England. For males aged 16-19, the ratios are as high as 300%! 18 With the availability of up-to-date benchmark population data and mortality projections based on the results of the 2001 Hong Kong Population Census, a set of Hong Kong actuarial multiplier tables have been constructed (Chan & Chan, 2003) . 19 The impact of better mortality rates in Hong Kong (relative to England and Wales) on multipliers is demonstrated by a few examples in Table 1 . 13 [1995] 3 H.K.C. 732. 14 For a detailed discussion of this case, see Chan & Chan (2000 18 It might be due to the fact that teenage drivers are not common in Hong Kong. On the other hand, motor vehicle accidents are fairly common for young men in England. However, there are not very many teenage deaths in either region and random fluctuations of the mortality ratio may be large.
19 Both the Ogden Tables and the Hong Kong Tables are based on mortality experience of the general population. It should be noted that mortality rates may vary with income and social class, but it seems that the UK and Hong Kong courts do not wish to make allowance for this. Furthermore, the application of sex-based actuarial factors in the Ogden Tables, which is currently permitted under Section 45 of the Sex Discrimination Act, is followed in the construction of the Hong Kong multiplier tables. The Hong Kong courts have been slow to move to a standard method of assessing future loss by means of actuarial evidence. The need for reform is pressing. The publication of the Hong Kong actuarial multiplier tables would serve as a stepping stone to that destination.
Selecting the discount rate for Hong Kong

Background
The discount rate is essential to the actuarial calculation of the multipliers. It is the rate of interest the claimant can be expected to achieve on the lump sum of the award before it is used up. The lower the rate of interest assumed, the larger the multiplier, and so the larger the award. For example, we consider the multipliers for pecuniary loss for life of a male aged 20 in England. Using Table 19 of the fourth edition of the Odgen Tables, the multiplier is 27.55 with a 3% per annum discount rate, whilst the multiplier is 34.56 with a 2% per annum discount rate. The reduction of the discount rate from 3-2% will lead to a more than 25% 20 increase in the compensation.
In Hong Kong, Chan Pui Ki was the first assault on the use of the conventional discount rates for calculating loss of future earnings. The expert evidence given by the actuaries and economists in the trial concluded that the real rate of return, or discount rate, could not achieve 4-5% per annum in Hong Kong. The trial judge accepted 2.7% per annum as the appropriate discount rate in Hong Kong. However, the decision was overruled by the Hong Kong Court of Appeal and the conventional discount rates of 4-5% per annum were restored. The Court of Appeal also criticized the trial judge's calculations for the discount rate as highly artificial and erroneous.
Unfortunately, index-linked government securities are not available in Hong Kong. The current approach of fixing the discount rate by reference to ILGS in the United Kingdom would not be applicable to Hong Kong. In this article, our main objective is to recommend an appropriate discount rate in the context of Hong Kong's local circumstances.
Theoretical considerations
The Hong Kong dollar is officially linked to the US dollar at the rate of 7.8 Hong Kong dollar to one US dollar. This linked exchange rate system, which has been in existence since October 1983, is the cornerstone of Hong Kong's financial system. Mr Tung Cheehwa, the Chief Executive of the Hong Kong Special Administrative Region Government, reiterated that the linked system is a long-term government policy for Hong Kong. 21 Using some economic relationships, together with the linked exchange rate system, we explore the theoretical rates of real return of Hong Kong government securities. Economic theory suggests that differentials between the expected inflation rates in the two countries should be linked to the expectation of any exchange rate movement between the two countries' currencies. This is known as the purchasing power parity (PPP) relationship:
where π F t+1 is the market's forecast for the change in the foreign price level between periods t and t + 1, and π D t+1 is the market's equivalent one step ahead forecast for domestic inflation, E t+1 is the market's one step ahead forecast for the spot exchange rate made at time t, and E t is the spot exchange rate. In Hong Kong (HK), the HK/US exchange rate is pegged. Therefore, it implies from PPP that
Under the uncovered interest rate parity condition, 
Finally, the Fisher (1930) equation states that the nominal return i required by investors to induce them to purchase and hold a security is made up of two components: the expected rate of inflation (π), and the real rate of return (r ), i.e.
Clearly, if Hong Kong is a world with perfect capital mobility, fixed US exchange rate 22 and risk-neutral investors, both (3.2) and (3.4) should hold, implying from (3.5) that the real rates of return on securities with identical characteristics issued by the Hong Kong and US governments should be the same.
Following the principle in Wells v. Wells, the discount rate should be chosen by reference to the real rates of return 23 from inflation-protected government securities. Unfortunately, there are no inflation-indexed government securities in Hong Kong. Using the economic relationships discussed above, the theoretical expected real rates of return for Hong Kong government securities should be parallel to those of the United States. Therefore, returns from the US Treasury inflation-indexed securities (TIIS 24 ) would determine the expected real interest rates in Hong Kong. The following table shows the average rates of US 10-year TIIS notes and 30-year TIIS bonds for the three years leading up to June 2002. 25 The current rates (as of June 2002) are also given. 22 The linked exchange rate system in Hong Kong is likely a long-term policy (see Note 21 above). Dropping the long-standing linkage between the Hong Kong and US dollars could lead to outflow of capital, devaluation of currency, and plummeting real estate market as experienced in the early 1980s following the general agreement between Great Britain and China over the return of Hong Kong to Chinese rule in 1997. 23 When the rate of return is a real rate, it is implicitly assuming two things: (a) that the rate of return on investments exceeds inflation by some percentage and (b) that the payments being discounted are linked to inflation.
24 TIIS sometimes are referred to as TIPS, which stands for Treasury inflation-protected securities. The US Treasury and the Federal Reserve typically use the TIIS acronym, so this article follows that convention. See Emmons (2000) for detailed descriptions of TIIS. 25 The Lord Chancellor in the United Kingdom also used the three-year average (see Note 11 above). 
Empirical findings
The long-term nominal interest rate, i t , can be approximated by yields of 10-year Exchange Fund Notes. On the other hand, expected inflation, π t+1 , can be estimated by surveying forecasters, businesses or households for their expectations, or by constructing models of the inflation rate. In this article, we adopt a simple approach to estimate the 10-year inflation expectation in Hong Kong. Seven-year backward-looking moving averages of annualized Hong Kong monthly inflation rates are used as a rough proxy for the expectation of average annual inflation over the following ten years in Hong Kong. Figure 2 shows the results for the three years leading up to June 2002. 26 The differentials between the nominal rates (upper line) and the expected inflation rates (lower line) represent the rates of real return in Hong Kong. The average real rate of return is 3.87% per annum which is fairly close to the expected figure derived from the theoretical economic relationships 27 (see Table 2 ).
Recommendations
In Hong Kong the claimant in personal injury litigation should be assumed to invest the lump sum of the award in low-risk investment vehicles. Under the linked exchange rate system we believe that the average real rate of return from US Treasury inflationindexed securities is an appropriate yardstick for the determination of the discount rate in 26 We used the same data period as in Table 2 . 27 The beauty of the theoretical economic system discussed in this section is that one can simply observe the prevailing real yield (as in the UK/US). On the other hand, many different approaches could have been taken to determining the prospective real yield on risk-free securities. For examples, Cox et al. (1985) devised a family of models of the term structure of real interest rates, and Abuhoff & Malik (1997) employed a regression method. These approaches might have produced slightly different inferences. Hong Kong. Alternatively, the Hong Kong Government Exchange Fund Note programme would be another prudent choice of investment for the claimant. We have shown, both theoretically and empirically, the expected real yields from these two types of investments are fairly close. Using actual data are from a three-year period (July 1999 to June 2002), the expected real rates of return are in the range of 3.5-4.0% per annum. 28 Interest income and investment capital gains are not taxable in Hong Kong. However, unlike in the United Kingdom, the Hong Kong inflation rate has been volatile in recent years. In order to compensate for such risk facing by the claimant we recommend setting the current discount rate for Hong Kong personal injury litigation at the 3.5% per annum level.
The economic and population landscapes of Hong Kong are ever-changing. Accordingly, the factors and driving forces shaping the appropriate discount rate in Hong Kong are also changing in a dynamic way. As a result, the discount rate for personal injury and fatal accident cases needs to be carefully revised from time to time. Although making the discount rate fluctuate unpredictably like a share price index is neither realistic nor desirable, it is prudent for the Hong Kong judiciary to take steps to monitor the discount rate, at least on an annual or biennial basis. The Chief Justice of Hong Kong should seriously consider setting up a working party consisting of judges, lawyers, actuaries and economists. The working party would play an active advisory role in reviewing the appropriate discount rate. After consultation, the Chief Justice can keep the members of the legal profession posted on the latest discount rate by means of Practice Directions.
